3,4-methylenedioxymethamphetamine (MDMA) interacts with therapeutic drugs on CYP3A by inhibition of pregnane X receptor (PXR) activation and catalytic enzyme inhibition.
Metabolism of MDMA (3,4-methylenedioxymethamphetamine, Ecstasy) by the major hepatic drug-metabolizing enzyme cytochrome P450 3A (CYP3A), plays an important role in MDMA-induced liver toxicity. In the present study, we investigated interactions between MDMA and several therapeutic and recreational drugs on CYP3A and its regulator pregnane X receptor (PXR), using a human PXR-mediated CYP3A4-reporter gene assay, rat primary hepatocytes and microsomes. MDMA significantly inhibited hPXR-mediated CYP3A4-reporter gene expression induced by the human PXR activator rifampicin (IC₅₀ 1.26 ± 0.36 mM) or the therapeutic drugs paroxetine, fluoxetine, clozapine, diazepam and risperidone. All these drugs concentration-dependently inhibited CYP3A activity in rat liver microsomes, but in combination with MDMA this inhibition became more efficient for clozapine and risperidone. In rat primary hepatocytes that were pretreated with or without the rodent PXR activator pregnenolone 16alpha-carbonitrile (PCN), MDMA inhibited CYP3A catalytic activity with IC₅₀ values of 0.06 ± 0.12 and 0.09 ± 0.13 mM MDMA, respectively. This decrease appeared to be due to decreased activation of PXR and subsequent decreased CYP3A gene expression, and catalytic inhibition of CYP3A activity. These data suggest that in situations of repeated MDMA use in combination with other (therapeutic) drugs, adverse drug-drug interactions through interactions with PXR and/or CYP3A cannot be excluded.